Inherited retinal venous beading is a rare autosomal dis order. We describe three affected members in three gen erations of a single family. It is evident that there may be gross asymmetry of affection between the two eyes, and highly variable expressivity such that the diagnosis may not be evident without a family survey. One patient had remarkable spontaneous recovery of vision .
Recently, two American pedigrees have been described with an autosomal dominant condition which was named 'inherited venous beading'. The disorder is characterised by prominent, irregular, segmental beading of the retinal veins, with or without conjunctival vascular abnormal ities.1. 2 Some patients developed retinopathy consisting of microaneurysms, altered vascular permeability with exu dation, retinal haemorrhages or even areas of retinal infarction.
Our report draws attention to this unusual mendelian condition, by recording the first European family known to be affected. Despite extensive ocular and systemic eval uation, the pathogenesis of this condition still remains obscure.
PATIENTS
The proband (case III-5) was referred because of recent visual loss in his right eye. His father (case 11-2) was similarly affected and had also lost vision in one eye. The grandmother was mildly affected and had not suffered visual loss (Fig. I) .
Patient 1II-5
The proband presented initially with symptoms of floaters in the left eye at the age of 17 years. His visual acuity was 6/4 with the right eye and 6/6 with the left. There was a large intraretinal haemorrhage above the left disc which had broken into the vitreous cavity. Streaks of hard white exudates were present radiating from the fovea and extending to the disc margin. The retinal veins in both eyes Eye (1994) 8, 84-88 © 1994 Royal College of Ophthalmologists were described as enlarged with marked beading. Fluor escein angiography showed no dye leakage in either eye and no capillary closure was present. The haemorrhage subsequently resolved and the vision returned to normal.
Nine years later, the patient had sudden blurring of vision with the right eye. At this time, the visual acuity was 6/60 with the right eye and 6/5 with the left. The con junctival veins were normal, and there were no opacities in the cornea or the lens. Intraocular pressure was 16 mmHg in both eyes. There was marked beading of the first-and second-order retinal veins in the right eye which extended to the equator. A 3-disc diameter area of superficial and intraretinal haemorrhage was seen temporal to the disc involving the fovea with serous detachment of the retina and intraretinal exudates (Fig. 2a) . In the left fundus there were a few small hard exudates temporally to the fovea, pigmentary changes centrally, prominent beading of the retinal veins and microvascular changes in the inferior half of the posterior pole (Fig. 2b,c) .
Three months later the vision had improved to 6/36 with the right eye, and the retinal haemorrhages and exudates had partially cleared. Marked cystoid macular oedema was present, associated with some secondary pigment hyperplasia in the fovea (Fig. 3a) . Fluorescein angio graphy of the right eye showed intraretinal microvascular changes, mainly in the form of telangiectases in the terri tory of the superior temporal retinal vein (Fig. 3b) .
Over the following 9 months, right eye visual acuity improved to 6/9, and apart from venous beading the vas cular changes resolved (Fig. 3c) .
The past medical history of this healthy patient was unremarkable. At the time of the second ocular episode, the red blood cell count, the platelet count and the blood film were normal. The haemoglobin was 14.1 g/dl with a normal electrophoresis. The white blood cell count was normal. Quantitative cell counts were as follows: poly morph neutrophils, 2850/mm1; lymphocytes, 2050/mm3; monocytes, 50/mm'; eosinophils 50/mm3. The results of the following tests were normal: prothrombin index, clot retraction, serum protein electrophoresis, serum immu noglobulin, cryoglobulin levels, electrolytes, cholesterol, triglycerides and fasting blood sugar, renal and hepatic function. Osmotic fragility was not tested given the 
Patient 11-2
The proband's 50-year-old father had lost vision in the right eye 10 years previously, and a diagnosis of retinal venous thrombosis complicated by vitreous haemorrhage and total retinal detachment was made. The right eye had no light perception and left eye visual acuity was 6/5. The bulbar conjunctival vessels showed saccular change in the horizontal meridian bilaterally. The corneas were clear and the intraocular pressures 20 mmHg. The right lens was opaque and subluxed posteriorly and the retina was B. PIGUET ET AL.
(b) Fig. 3 . Patient l/I-S. At the age 0/27 years right eye vision had improved to 6/9, the exudates had gradually resolved, but there was residual telangiectasis in the affected retina (a, b). Six months later only pigmentary changes were present (c).
flat. There was widespread scarring in the right fundus with pigmentary changes, and fibrosis within and on either surface of the retina. Vascular telangiectases were visible in the superior periphery. In the left retina a restricted area of venous beading was seen along the inferior temporal arcade (Fig. 4a) . Fluorescein angiography of the left eye did not show capillary changes or other intraretinal abnormalities (Fig. 4b) .
Apart from poorly controlled high blood pressure over 10 years there was no history of general disease.
The following investigations were undertaken and showed no abnormalities: haemoglobin and full blood count, clotting studies, plasma electrolytes, lipids and pro teins, fasting glucose, HbA1c ' and renal and liver function studies. The patient had proteinuria> 1.0 gil ( > 1.4 g/24 hours), without haematuria.
Patient /-2
The proband's paternal 74-year-old grandmother was asymptomatic and her visual acuity was 6/9 with the right eye and 6/6 with the left. She had limited beading of one retinal vein in the superior fundus of each eye. The proband ' s other known relatives were examined and found to be normal.
DISCUSSION
Meredith' s report l was the first definite description of inherited retinal venous beading and its associated compli cations. Two members of the reported pedigree had hered itary nephritis, two were deaf and two had low serum neutrophil counts, but none demonstrated all three abnormalities. Meredith considered the possibility that the retinal changes may have been part of a general inherited disorder such as Alport' s syndrome which is characterised by renal failure and various ocular abnormalities, l) although retinal vascular changes have not been described in this condition. 6 However, the presence of the venous changes in two individuals without kidney disease, and the same degree of severity in males and females (Alport' s syndrome is usually less severe in females) led Meredith to consider this association as fortuitous. Some kind of ret inal venous tortuosity and beading has been reported in Fabry ' s disease 5 -7 but vascular complications have never been described, and the disease is inherited in an X-linked fashion. It was concluded that the inherited venous bead ing probably represented a new disorder with possible systemic abnormalities. Our pedigree, like that described by Stewart and Gitter,2 did not demonstrate any association between retinal venous beading and deafness or renal disease in the proband. The father (case II-2) pre sented some proteinuria with a reduced creatinine clear ance but without haematuria, which was considered to be associated with his hypertension. Superimposed on the beading or sausage-like config uration of the veins, episodes of apparent acute vascular decompensation have been reported in the previous pedi grees. Those episodes consisted of microaneurysm forma tion, altered vascular permeability with lipid exudation, focal oedema, areas of retinal infarction, surface retinal neovascularisation and vitreous haemorrhages.
Our proband presented two episodes of this kind over a 9 year period which resolved spontaneously. The nature of the first involving the left eye consisted of intraretinal and subretinal as well as vitreous haemorrhage. The angio gram 9 years later suggested retinal venous obstruction. The second appeared to be the result of retinal branch vein occlusion, complicated by a gross cystoid macular oedema and visual loss. The severity of retinal vascular changes may reflect the pre-existing abnormality of the retinal vessels. The father (case II-2) had also been diag nosed as having retinal vein occlusion, before developing vitreous haemorrhage and retinal detachment.
The risk of severe retinal vascular complications inher ent to the syndrome was therefore confirmed in our patients. It has been suggested that low serum neutrophil counts were associated with more prominent venous bead ing and greater risk of proliferative retinopathy in this con dition. This has not been confirmed in our pedigree, in which the counts were normal.
All pedigrees showed marked variability in expression and demonstrate that the dominant nature of the condition may only be shown by surveying the family. Two mem-bers of our family showed remarkable spontaneous resol ution of disease which in one was associated with visual recovery.
The basic nature of the disorder is not evident. Beading may be produced by segmental narrowing alone or by alternately narrowed and dilated segments. As sympath etic vasomotor innervation is absent in the retinal vessels, changes in calibre must be due either to regulatory responses of the vascular smooth muscle locally, abnormality of circulating blood or possibly to circulating vasoactive agents. It is seen characteristically in diabetes, 7 venous obstruction, sickle cell retinopathl or Eales's syn drome.9 More rarely it may be related to the hypervis cosity syndrome of the leukaemias and dysproteinaemias,lO,l1 as part of the vascular malforma tions of some phacomatoses (retinal angiomas in von Hip pel-Lindau disease' 2 ,13) or primary retinal telangiectases (Coats' diseaseI4).
What still remains poorly understood is whether or not this is the result of a defect in structural elements of the venous walls, leading to an unusual morphological pattern such as beading, or the manifestation of an unknown systemic disease. The results of light and electron micro scopic studies of biopsy specimens of conjunctiva and eyelid tissues with abnormal veins 1.2 showed no evidence of an intrinsic abnormality. On the other hand, no evidence of an associated systemic disorder has been found, despite extensive investigations carried out in the three pedigrees. 
